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APPENDIX G:

DATA IN SUPPORT OF AIR QUALITY ANALYSIS

G.1  INTRODUCTION

This appendix contains information and analysis related to the assessment of air quality
impacts of the various alternatives considered. Table G-1 contains a summary of the power plant
emissions used in air modeling. The values in this table are conservative in that they assume
operation of the plant at maximum capacity 100% of the time. Also, in many cases, values are
for maximum permitted or guaranteed emission rates rather than for expected emission rates,
which are typically lower.

Tables G-2 and G-3 present the most recent available regional emission rates for criteria
pollutants and ozone (O3) precursors in Imperial County and in Mexicali. These data were drawn
upon to generate the emission rates for volatile organic compounds (VOC), nitrogen oxides
(NOx), and carbon monoxide (CO) presented in Table G-4, which were used in the O3 modeling
for this environmental impact statement. The results of a sensitivity analysis of O3 modeling that
used the U.S. Environmental Protection Agency’s Ozone Isopleth Plotting Program Revised
(OZIPR) model are presented in Table G-5. A discussion of the results of the sensitivity analysis
is presented in association with these results.
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TABLE G-1  Sempra and LRPC Power Plant Emission and Air Modeling Input Dataa

Intergen LRPC Plant

Value Sempra TDM Plant

Parameter

EBC
(1 gas turbine to 1 steam

turbine)

EAX
(3 gas turbines to 1 steam

turbine) Source/Basis Value Source/Basis

NO2 concentration 3.5 ppm
25 ppm no SCR; 2.5 ppm
when SCR added

Vendor guarantee;
Intergen 2/5/04

2.5 ppm
Vendor guarantee and
permit limit; Sempra
1/12/04

31.08 lb/h (136 tons/yr)
218 lb/h (955 tons/yr) no
SCR; 21.8 lb/h when SCR
addedNO2 mass rate

Total: 3,000 tons/yr for all 4 units

Intergen 2/5/04

9.7 kg/h as NO2 for each
unit, 19.4 kg/h
(187 tons/yr) for both
units

Sempra 2/6/04

CO concentration 30 ppm 30 ppm Vendor guarantee 4 ppm
Vendor guarantee and
permit limit; Sempra
1/12/04

166 lb/h (727 tons/yr) 498 lb/h (assume 3 × EBC)
CO mass rate

Total: 664 lb/h (2,908 tons/yr) for all 4 units

EBC mass rate Sempra;
EAX = 3 × EBC

9.4 kg/h for each unit,
18.8 kg/h (181 tons/yr)
for both units

Sempra 2/6/04

52.3 lb/h (229 tons/yr) 156.9 lb/h (3 × EBC)PM10 mass rate (stacks
only) Total: 209.2 lb/h (916 tons/yr) all 4 units

Intergen 2/5/04 EBC);
EAX = 3 × EBC

12.3 kg/h for each unit,
24.6 kg/h (237 tons/yr)
for both units

Sempra 2/6/04

9.4 tons/yr 28.2 tons/yr
PM10 cooling towers

Total: 37.6 tons/yr
Estimate based on
Blythe II

18.8 tons/yr Assume same as Blythe II

PM2.5 Assume same as PM10 Assume same as PM10 Intergen 2/05/04 Assume same as PM10 Sempra 1/30/04

SO2 0.20 grain/100 SCF, and 0.008% H2S (by volume) Intergen 2/5/04
0.20 grain/100 SCF,
and 0.008% H2S
(by volume)

Assume same factor as
Intergen

VOC 0.02 lb/MMBtu 0.02 lb/MMBtu Intergen 2/5/04
384 tons/yr (based on
0.02 lb/MMBtu)

Assume same factor as
Intergen

NH3 concentration 10 ppm 5 ppm (when SCR added) Vendor guarantee 10 ppmv per day
Vendor guarantee;
Sempra 1/12/04
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TABLE G-1  (Cont.)

Intergen LRPC Plant

Value Sempra TDM Plant

Parameter

EBC
(1 gas turbine to 1 steam

turbine)

EAX
(3 gas turbines to 1 steam

turbine) Source/Basis Value Source/Basis

33.8 lb/h (148 tons/yr) 50.7 lb/h (222 tons/yr)
NH3 mass rate

Total: 85.5 lb/h (370 tons/yr when all 4 units equipped)

Intergen 2/5/04 EBC;
EAX = 3/2 × EBC

276 tons/yr (28.6 kg/h
for 8,760 h/yr operation,
total for both units)

Sempra 1/12/04

296,000 lb/h
(1.3 million tons/yr)

888,000 lb/h
(3.9 million tons/yr)

CO2

Total: 5.2 million tons/yr
Intergen 2/5/04

849 lb/MWh
(679.7 MW), or
2.5 million tons/yr
(both units)

Sempra 1/12/04

Gas consumption Total for LRPC: 68.5 million MMBtu/yr Intergen 1/29/04 38.4 million MMBtu/yr Sempra 1/12/04

Stack height 56 m 56 m DOE 2001 60 m Sempra 1/12/04

Stack diameter 5.49 m 5.49 m Intergen 2/5/04 5.79 m Sempra 1/12/04

Stack flow rate 21.0 m/s 21.0 m/s Intergen 2/5/04 1,711,200 m3/h Sempra 2/6/04

Stack temperature 77°C 77°C Intergen 2/5/04 85°C Sempra 1/12/04

Meteorological data Imperial County Database Imperial County Database

a Abbreviations: CO = carbon monoxide; CO2 = carbon dioxide; EAX = Energiá Azteca X, S. de R.L. de C.V.; EBC = Energiá de Baja California; MMBtu = million British
thermal units; NH3 = ammonia; NO2 = nitrogen dioxide; PM2.5 = particulate matter with a mean aerodynamic diameter of 2.5 µm or less; PM10 = particulate matter with a
mean aerodynamic diameter of 10 µm or less; ppm = part(s) per million; SCR = selective catalytic reduction (system); SO2 = sulfur dioxide; and VOC = volatile organic
compound(s).
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TABLE G-2  Estimated Annual Average Emissions for 2003 in Imperial County
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TABLE G-2  (Cont.)

Source: California Air Resources Board, 2003. Available at http://www.arb.ca.gov/ei/maps/
statemap/cntymap.htm.
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TABLE G-3  Summary of Regional Emissions Inventories in the Six Northern
Mexico States
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TABLE G-3  (Cont.)

Source: ERG, Acosta y Asociados, and TransEngineering, 2004, Mexico National Emissions
Inventory, 1999; Six Northern States, Final, April 30.
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G.2  SENSITIVITY ANALYSIS OF OZONE MODELING USING THE OZIPR MODEL

Simulation of O3 formation and transport is a highly complex and resource-intensive
exercise. Regulatory agencies are encouraged to use three-dimensional Eulerian photochemical
grid models, such as the Models-3/Community Multiscale Air Quality (CMAQ) model, to
evaluate the relationship between precursor emissions and O3. As a choice of models to
complement photochemical grid models, the Empirical Kinetic Modeling Approach (EKMA),
which is implemented by the OZIPR model, may be used to help select strategies for simulation
with a photochemical grid model and to corroborate results obtained with a grid
model. Considering the magnitude of O3 precursor emissions in the area, ambient O3 impacts
from the power plants are expected to be small. Accordingly, a screening type of model meets
the needs of the objectives of this environmental impact statement (EIS); namely, to understand
the nature and general magnitude of impacts of plant operations on O3 production in the region.
An analysis of the sensitivity of the results of the model to changes in inputs has been performed,
and the model performance has been determined to meet the needs of this analysis. The
sensitivity analysis is discussed below.

These simulations are based on annual total emissions (no information on detailed
seasonal/daily/diurnal patterns) and typical average meteorological conditions for the region. The
OZIPR model is a simple one-dimensional photochemical box model that cannot adequately
account for the complex nature of the atmosphere and the behaviors of pollutants (meteorology,
emissions, transport, deposition, etc.). Accordingly, these results indicate the average direction
and magnitude of the expected influence of the power plant emissions on peak O3
concentrations. Results should be interpreted with caution.

To determine the relative importance of the major model input parameters, several
OZIPR sensitivity runs were made. Various values for model inputs were selected to encompass
the full range of reasonably expected conditions for the study area. As described in the
discussion of O3 formation in Section 4.3.4 of the main text, because data for ambient VOC
concentrations and speciation are not available for the study area, values for Phoenix, Arizona,
from the OZIPR database were considered the best available and were used. Model inputs were
varied as follows:

• Base case: Modeling area of 154 mi2 (400 km2) and meteorological
conditions for Phoenix (Phx_sum1) of Tmax = 105.1°F (40.6°C), RH = 15 to
28%, mixing height = 4,029 to 14,459 ft (1,228 to 4,407 m);

• Modeling area of 77 mi2 (200 km2) (same as doubled emission rates);

• Modeling area of 309 mi2 (800 km2) (same as halved emission rates);

• Meteorological conditions for Phoenix (Phx_sum2) of Tmax = 100.0°F
(37.8°C), RH = 26 to 45%, mixing height = 7,238 (morning) to 11,280 ft
(afternoon) (2,206 to 3,438 m);
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• Meteorological conditions for Phoenix (Phx_sum3) of Tmax = 110.5°F
(43.6°C), RH = 9.5 to 19%, mixing height = 925 (morning) to 18,960 ft
(afternoon) (282 to 5,779 m);

• VOC speciation for Los Angeles; and

• VOC speciation for Houston.

The base case represents average emission rates for regional sources and average initial
concentrations of the O3 precursors VOC, NOx, and CO for high O3 days. Also, meteorological
conditions for the base case are most representative of typical summer days in the study area.
Conditions represented by Phx_sum2 and Phx_sum3 are observed less frequently than conditions
represented by Phx_sum1 in the study area.

Regional and power plant emission data and sensitivity results are shown in Tables G-4
and G-5, respectively. Peak O3 levels associated with TDM and LRPC power plant operations
are predicted to decrease or increase, depending on whether conditions fall within the VOC- or
NOx-limited regime, respectively, on the VOC-NOx-O3 plot produced by the model. Such plots
are shown in Figure G-1 for the base case, which falls in the VOC-limited regime, and for the
Phx_sum3 case, which falls in the NOx-limited regime of the model. The following is a summary
of the results of the sensitivity analysis:

• Halving the source area (same as doubling the emission rates) increases the
peak O3 for the baseline (no plants operating) from 137.3 parts per billion
(ppb) to 150.7 ppb. However, O3 concentrations decrease up to 4.7 ppb with
increasing NOx and VOC emissions from the power plants (compared with no
change for the base case), as results fall in the VOC-limited regime of the
OZIPR plot. NOx emissions increase when fewer selective catalytic reduction
(SCR) systems are installed, while VOC emissions are the same for all plant
configurations modeled. The baseline for all cases represents no plant
emissions.

• Conversely, doubling the source area (same as halving the emission rates)
decreases the baseline peak O3 from 137.3 ppb to 128.3 ppb for the base case.
Peak O3 increases up to 1.5 ppb over the baseline with increasing emissions
from the plants, as the conditions fall in the NOx-limited regime of the OZIPR
plot.

• For meteorological conditions with the lowest afternoon mixing height
(Phx_sum2), peak O3 concentrations are the highest, having a baseline of
166.8 ppb. However, peak O3 concentrations fall up to 15.5 ppb from the
baseline with increasing plant emissions, as the conditions fall in the
VOC-limited regime of the OZIPR plot.

• For meteorological conditions with the greatest afternoon mixing height
(Phx_sum3), modeled peak O3 concentrations are the lowest, having a
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baseline of 99.2 ppb. Peak O3 increases by up to 3.6 ppb over the baseline
with increasing plant emissions, as results fall in the NOx-limited regime of
the OZIPR plot (e.g., see Figure G-1). Overall peak O3 levels are reduced in
this case, primarily because of dilution in the larger mixing volume.

• For the scenario in which the initial concentrations of NOx and VOC are
doubled (similar to doubled emissions), baseline peak O3 concentrations
increase to 165.9 ppb, while O3 falls up to 9.4 ppb from the baseline with
increasing plant emissions, as the conditions fall in the VOC-limited regime of
the OZIPR plot.

• For the scenario in which the initial concentrations are halved, the baseline
peak O3 concentration decreases to 116.5 ppb, while O3 rises up to 2.5 ppb
over the baseline with increasing plant emissions, as the conditions fall in the
NOx-limited regime of the OZIPR plot.

• For the cases using VOC speciation data for Los Angeles and Houston,
changes in peak O3 concentrations from the base case are minor (less than
1 ppb), thus showing that the model is insensitive to this variable.

In summary, sensitivity analysis results predict that either increases or decreases in peak
O3 concentrations would result from plant emissions, depending on the input data set used. In
general, the modeled increases in peak O3 concentrations are substantially less than the modeled
decreases in peak O3 concentrations under the range of conditions examined in this sensitivity
study. Cases that fall in the NOx-limited regime exhibit increasing peak O3 concentrations with
increasing power plant emissions, but they still have much lower overall peak O3 concentrations
than those that fall in the VOC-limited regime. Cases that fall in the VOC-limited regime exhibit
steady or decreasing peak O3 concentrations with increasing power plant emissions. The base
case, representing the most frequently observed model conditions in the region, falls into this
category. In conclusion, sensitivity analysis shows that increases in O3 concentrations from plant
emissions would be limited to a few parts per billion under a reasonably wide range of model
assumptions, while even greater reductions of peak O3 concentrations would be possible under
conditions that fall into the VOC-limited regime.
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FIGURE G-1  Comparison of Base Case (top, VOC-limited
regime) and Phx_sum3 Case (bottom, NOx-limited regime)
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TABLE G-4  Emission Rates for Imperial County in 2003 and Mexicali in 1999

2003 Imperial
County 1999 Mexicali

Imperical County
and Mexicali

Pollutant (tons/yr)b (tons/d) (Mg/yr) (tons/yr) (tons/d) (tons/yr) (tons/d)

Emission
Rate

(kg/km2/h)c

VOCa 11,840.6 32.44 32,445.9 35,764.9 97.99 47,605.5 130.43 12.33

NOx 12,939.3 35.45 10,692.9 11,786.7 32.29 24,726.0 67.74   6.40

CO 40,584.4 111.19 51,331.2 56,582.0 155.02 97,166.4 266.21 25.16

a Reported as reactive organic gases for Imperial County and as VOC for Mexicali.

b To convert short tons to metric tons, multiply by 0.9072.

c Assumed an area of 154 mi2 (400 km2).
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TABLE G-5  Changes in Peak O3 Concentrations (in parts per billion [ppb]) Associated with TDM
and LRPC Power Plant Operations for Different Model Input Parameters

TDM/LRPC

Emissions (tons/yr)a

Increase to
Imperial County
and Mexicali (%) Base Case 

Scenario NOx VOC NOx VOC Peak O3 ∆O3

3 SCRs 3,188.0 1,069.0 12.9 2.2 137.3 0.0
4 SCRs 2,328.5 1,069.0 9.4 2.2 137.9 0.6
6 SCRs 609.5 1,069.0 2.5 2.2 138.1 0.8

Baseline 137.3

Area = 200 km2 Area = 800 km2 Met = Phx_sum2 Met = Phx_sum3

Scenario Peak O3 ∆O3 Peak O3 ∆O3 Peak O3 ∆O3 Peak O3 ∆O3

3 SCRs 146.0 –4.7 129.8 1.5 151.3 –15.5 102.8 3.6
4 SCRs 148.5 –2.2 129.7 1.4 158.2 –8.6 101.8 2.6
6 SCRs 151.2 0.5 129.2 0.9 166.8 0.0 100.0 0.8

Baseline 150.7 128.3 166.8 99.2

Initial
Concentrations × 2

Initial
Concentrations × 1/2 LA: VOC Speciation

Houston: VOC
Speciation

Scenario Peak O3 ∆O3 Peak O3 ∆O3 Peak O3 ∆O3 Peak O3 ∆O3

3 SCRs 156.5 –9.4 119.0 2.5 135.8 –0.2 135.0 –0.2
4 SCRs 160.3 –5.6 118.5 2.0 136.4 0.4 135.6 0.4
6 SCRs 166.4 0.5 117.5 1.0 136.7 0.7 135.9 0.7

Baseline 165.9 116.5 136.0 135.2

a To convert short tons to metric tons, multiply by 0.9072.
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